Applicants: LULLA et al. 
Appl.No.: 10/686,528 

REMARKS 

The October 20, 2004 Office Action rejects claim 8 under 35 U.S.C. § 1 12, second 
paragraph as being indefinite because of the use of the tradename "EUDRAGIT." In 
response, claim 8 has been amended to refer to "an anionic polymer based on methacrylic 
acid esters." This identity of EUDRAGIT polymers would be known or readily ascertainable 
to persons having ordinary skill in the art. For example, EUDRAGIT is disclosed as such in 
the attached publicly available product literature (obtained from the internet at 
<<http://www.roehm.de/en/pharmapolymers?content=/en/pharmapolymers/formulation/ 
enteric/enteric_list» (under the link to "Basic Information"); last accessed November 30, 
2004). With this amendment, applicants submit that claim 8 is now in condition for 
allowance. 

The October 20, 2004 Office Action indicates the allowability of claims 1-7 and 9-22. 
Upon review, applicants note that there is a typographical error in claim 22, which is 
corrected with this amendment. This correction is supported throughout the specification, for 
example at paragraph [0011]. Claim 6 is also amended to correct a spelling error. Applicants 
submit that the amendment of claims 6 and 22 are not related to patentability and do not limit 
the original scope of the claims. 

CONCLUSION 

All of the stated grounds of objection and rejection have been properly traversed, 

accommodated, or rendered moot. Applicants therefore respectfiiUy request that the 

Examiner reconsider all presently outstanding objections and rejections and that they be 

withdrawn. Applicants believe that a foil and complete reply has been made to the 
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outstanding Office Action and, as such, the present application is in condition for allowance. 
Applicants thus request that a Notice of Allowance indicating the allowability of claims 1-22 
be issued. If the Examiner believes, for any reason, that personal communication will 
expedite prosecution of this application, the Examiner is hereby invited to telephone the 
undersigned at the number provided. 

Prompt and favorable consideration of this Amendment is respectfully requested. 



Respectfully submitted. 



Date: January 19, 2005 




Registration No. 46,180 
Venable 
P.O. Box 34385 
Washington, D.C. 20043-9998 

Telephone: (202) 344-4000 
Telefax: (202)344-8300 
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degussa. 

RohmPharma Polymers 



Enteric Coatings-pH control with EUDRAGIT 




Introductibh: 

Many pharmaceutical dosage forms 
irritate the stomach due to their chemical 
properties. Others undergo chemical 
changes in gastric acid and through the 
action of enzymes. 

Specific EUDRAGIT® acrylic polymers 
have been developed for peroral dosage 
forms vyith step-wise realease of active 
ingredients ih the digestive tract. The 
pharmaceutical principle: reliable 
EUDRAGIT^ coatings soluble gs a 
function of environmental pH value. 

Depending on the pharmaceutical or 
technical objective, different EUDRAGIT^ 
polymers offer optimal solutions: 

Coatings which dissolve at rising pH val^^ 

• R(ilease of active ingredierife^^^^ 100-55 or the 
aqueous dispersion 

• Release of active ingredients in the jejunum to 11^ 100 at 
pH values over 6.0 or with mixtures of EUDRAGIT^ L 100; and,£UPRAG!T® J, 

• S 100 in a pH; range from 6^0 to 6^5. 

• Release of active ingredients near the colon with EUDRAGIT® S 100 in a pH 
range fom 6.5 tb 7.5. 



grades are! anionic pplynners B|iS^d?6n;;;m 

below pH 5 and thus resistant to gastric fluid. By salt formation in the neutral to weakly 
alkaline medium of intestinal. fluid; the fil ms d i^ pH values above 5.5. 
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Product properties 

Of decisive importance for the controlled 
release of enteric-coated active 
ingredients is the dissolution profile of the 
EUDRAGIT® i/S film formers in the 
intestinal pH range from 5.5 to 7.0. The 
graph in Fig. 1 indicates how the film 
coatings dissolve in the intestine. In the 
duodenum, a pH range of 5.5 - 6.0 is to 
be expected; in the lower sections of the 
intestine, the pH value normally increases 
gradually to about pH 6.5 - 7:0 near the 
colon. However, the release of active 
ingredients also depends on the thickness 
of the film coatings and the solubility 
characteristics of the active ingredient 
Under physiological conditions. 



Application 

EUDRAGIT^ polymers ckn be applied as coatings to all conventional, solid oral dosage 
forms such a$ tablets, capjsules, small particles. Thes^e polymers can also be used to 
manufacture pellets, granules and sustained-^^^^ 

Polymers processed form - 

• Solution in organic solvents (alcohols, acetone) 

• Mixturesof organic solutions with water 

• Purely aqueous latex dispersions 

The coatings can also be processed with ease ; in all film-coating or fluidized-bed 
equipment that is commonly used worldwide. 

Further possible appiications 

EUDRAGIT® L/S coatings shbw an excellent sealing effefct even at very thin layers. This 
enables the following technical effects to be obtained: 

• Protection against atmospheric humidity 

• Isolating rhutually incompatible particlesi: in 

• Masking of cores with an unpleaseant odour or taste 

• Granulation of active ingredients in powder form 

The sealing effect of the film ^poatings naturally increases in proportion to the film 
thickness. In that case however, the release of active ingredients in digestive fluids with 
a pH of less than 5 is also delayed. Comprofriises can, however, be found. 




All polymer types in Fig. 1 can be mixed 
with each other in any desired ratio, thus 
making it possible to adjust intermediate 
values. The release values established in 
vitro must be confirmed in pharmacological 
and clinical tests. : 
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Basic formulations for organic polymer solutions 

EUDRAGIT® L/S solid substances can be dissolved with ease in alcohols and acetone, 
providing solutions of about 10 - 15%. 

The addition of plasticizers and glidants is a must in order to ensure sufficient elasticity of 
the films and to reduce as much as possible the tendency of the cores to stick together 
during the processing. 

When manufacturing EUDRAGIT® solutions, ^^t^^^ regulations for handling flammable 
solvents must be observed. All processing equiiDment must be observed. All processing 
equipment must be explosion-proof. To avoid the risk of toxicity, workplaces must be 
properly ventilated and contamined air extracted. The working equipment must be 
earthed. 



Ir Basic fdrniuration for ia 
icolorless enteric coating .g^<.^ ^.3^^'^ 
Sufficidnf for opprox. ,1 2lkg tir§"6f%vefag^^^^ 
|0 8lnn:if26Omgirt\leig^^^ ^ ^ 

bpf5fox.|3^^5.kg peile!S:M0:5^--t,2 mm)l 




EUDRAGIT® US 100 

Triethyl citrate ~ 
Talc 



-.^600lg 
~ SOO.g ^ 

k^,^ I' - TVL- . > . 1 0tOOO^g ^ 



Water ' 



"I 



Splids Qontefit:* 



9.6% 



Pigments can be incorporated in the formulation.- Suitable pighients are titanium dioxide 
ias a white pigment and food colour lakes based on aluminium oxide or iron oxide 
pigments. It contains 20% polyethylene glycol on polymer. To obtain a plasticizing effect, 
10% is usually sufficient. The higher concentration given here additionally provides a 
glbss^enhancing effect. 



IWiormulatldhffor colored final coatsion, | . 
entenc^coate.d^p^eDaratiojis^^" § ^ 
Sufficient for approxT25:kg cores of average size, 
(0#mni^#Mg:' wight) opp^J^^^ - > 




Pdlj^mer solution * J 1 
EUDRAGIT® US 100 , 250 gj 

'solvent 1^ ' |« 7,25d^g': 

Pigftfentlulpensidn . J ' 
Pol^thyle"neglyc6i 6000' - 50 g' 

[Talc** - f#«/r|^ V ' -400 g 
jTitarilumfdioxIde /Ipigofents 300 g 
Watgfc ■?irf ^^OQg 



PS 



s6propyHal§)h6l 



jSoJ.ids content: ' 
golytper content; ,'2 




JX.650 g 
10,000 g 



40.0% 

2.5% 
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,Sufficj;erit^dt a^^ f2M^ Qores;of average' sjzet# 
adptiQxtSi: 5iliwg#.ellets (0;,O,5.- 1:,2 mm)/ ^ 



P^I\riTier solution - 
EiDRtGITX/SJOO i : . 625 . 

jF^igment suspension 



R©l^etli!yle|fe:jgiyGdM^ 65 g^ 



iriteniutedi|)xid#/^ighrien^^ | 
Water - ^ 'A^-^^^ g 
sbpropy I "'a Icoh ol ^^^^\/^ ;^|40 g ^ 

jSdIids contli^^fl ? 4 ^ 4 1 p^t % . ^ 
Polym|r;c<|itlhte t '^^!6.|% 

Aqueous dispersions 

Aqueous Goating formulations can be prepared by stirring the EUDRAGIT® powder into 
water and adding alkali. : 



JO/:.Basic|fffirnulation for 
colorless enteric coatings. 



^afp§#10^^^^ (0 .0.5 - 1 .2 mm):i 




1.755g 



Water" s^*^ i-^- •%» « 




Pigmentlsu^pehsiqh 

piethyl citrate ''''"^ -, 
plycerol monostearate 
Water . 



SdlidsBbntent: 

Polymer content: 

^^y.. ----- ^ - 



:3,510g 




175 g a 
35.9 r:- 
.3.940-g 
10,000 g 



t7,i6%'^ 



When manufacturing full-colored 
enteric ifilm coatings, the ratio of 
pigments to titanium dioxide can be 
varied ais a function of the disered 
intensity of colour. The quantities 
given in formulation VI provide a 
uniform colour coat -on white tablet 
cores. : 
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^1 



ml 



V 



jV.^FQrmulatlon|tor§<|lbred'finSI 'coats^'on ! 

Suffi©ientsfoxt.aRgrpx|^4kg-90res pfiaverage. 
Iilef0-'8^rffm{2t)6 mg in;we^^^^ - 
kpprox#25 kg pellets (0 0.5 -1 .2 mm) 



^If Rbnmuratidn foMullj-colored enteric 

Sufficient for aDDrox. SOIkq cores-offtveraqe 
size (0 8 mr^200^mg|in>^eig|tTor app^o)f, * 
[l^-^t5*g pellets (0 |5|-f.2 mm) 



Polymer dispersion 



[EUDRAGITf^L.30.D.55l J f,670 |1| 

Waters* 4^^^- 1 I 3,335 g ^ 

Pigmenf suspension - ' ^ r ^^:^> 
iTjiethyl citrate , ^ fSO'g ' 

ptaniumjclioxide / pigments ti^SOO g 
Sodium catiboxymethyl- 

c'ellf ^V"'^*' ' • • 35 g'4 * 

^oJm%fene glycplJOJO^ . f8g;;g% 

3,500 g^ 
lplfli0,(M|0i.g.;5 ^' 




^dlids eontept^ 
P6l^merx6ri!ei5t:i 



20,0% :J 




Rplyme^4lsPf!:si^,^;^^T,M- M::. 
EUDRAGir|L|30m-i5%i- 4,71 0-g 

[water. ^^.ti^S^ ,.1,755-g 




R 1 g ment sus pieris io n 

P|e^|l1)itratef^^^ ] UO^T 

|T|ie^#| '^|;^^ . ^ _ 640 g 
jTitani^n^^ 1:^5 g: 

Sodium JcarboxymetK^^ ; ; 



Ipellulose . _ 



^55'qfc#* 
55 g V 



P6lf,etMot?gly(X)m ' 



Solids^cpntent: / ^ 
Polymer€onteht: ; 



If more intensive colour is required and tablets of perhaps uneven colour are to be entirely 
covered, the quantity of white and coloured pigments must be increased. In that case, it 
may be advisable to first apply a colourless enteric base coat and then intensively coloured 
polymer layer. 



yil#6rmulaticMif or ent^nic Dpatings^itKi 
delayed dissolution m intestinalffluid 

Sufficient for approx! 30 kg cores of average 
bize (0 8 mm, 200 mg in weight) of approx. 
10 - 15 kg pellets (0 0,5 -1.2 mm)- 

Re^mmencied-post s^^ time after the 

addition of the plasticiserT 1 hours 

i ^-'^^ - ^r. ^. I 



Redispersion 

EUDRAGT?%S|1I00 



[1.7% ammonia s.(jl|ition 
fTTi4thYldtrat#|^^ 
i/Vafert p ^ ^^^f; -t^ ^ 

Pigment sus(^nsion 

Glyi^efol mohostearate 

V^ater"^^ ~y 



It ^1 i I 
^- i;440-g; . 



^.^■4720-g:..f' 
i # 74>3p6]g|-? 

^^^^ . s-^^iyiis 




jSplids content: 
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Excipients 



Plasticizer 

Films of EUDRAGIT^ tend to beeome brittle^ below 10%. To improve the 

elasticity up to 25% can be added. EUDRAGIT® L 100 and EUDRAGIT® S 100 in aqueous 
fornriulations require a much higher proportion of plastid - 50%). In all formulations, 

triethy! citrerte has proved its \A/6rth V 

Solvents , 

Acetone and alcohols are preferentially used for mahufacturing polymer Solutions. An 
overview of the average dissolution time in minutes for the most common solvents or 
solvent / water mixture shows the fojlpwing^^^te 



Solvent EUDRAGIT® 


EUDRAGIT® 


EUDRAGIT® 


L 100-55 


L100 


"■■ S100 


Methanol 


10 


15 


30 


Methanol / water 97:3 




15 . 


25 


Ethanol 


20 


10 : - 


10 


Ethanoi/water 97:3 


20 


10 


25 


Ethanol/water 6:4 


20 


20 


40 


iisoDroDvl alcohol 


30 


40 


35 


isoDroDVI alcohol / water 97:3 


20 


15 


20 


isopropvl alcohol / water 6:4 


20 


,„.vv 25 . , 


45 


n-Butanol 


30 


70 


swelled 


Acetone 


35 


jV: . 15 


10 


Acetone/ water 97:3 


15 


r ■ 25 ■ 


10 


Acetone / water 6:4 


15 


■ ■ 15 


swelled 


Acetone / isobroDvi alcohol 4:6 




30 


5 



6/8 



4.1c 



Glidants 

Polymer solutions and dispersions go through a tacky phase during drying. To avoid 
agglomeration of the cores, glidants are added to the spray sMspensions. At critical points 
of manufactures, these can also be added in the form of a powder. 

• Talc and Kaolin are often used in cdmbinatidh with pigments. 

• Glycerol monostea rate ^. g; Imwitor® 900 is a-gbod art^^ a glidant in 
.all the aqueous fprmulations nientioned. 

• Micronised silic acid can be used in quantities of 10-30% on polymer and does have 
a matting effect and increases the permeability of filnfi coatings. 

• Magnesium stearate is somewhat more effective th&n tglc iand often provides good 
sealing of the film coatings and low permeability. However, it can only be used in 
organic polymer solutions, since coagulation or thickening may occur in aqueous 
dispersions. 

• ? Pigments for film coating processes, both socalled aluminium colour lakes and iron 

oxides are suitable. Watersoluble dyes usually leafi to inhomogeneous colouring of 
the coatings, which moreover rub off during handling; 

• Titanium dioxide! apart from adjustingrthie intensity 'bf the coatings, which m 
rub off during handling. 



The Process 

EUDRAGIT® polymethacrylates can be processed in all conventional types of coating 
equipments, by all coating operation commonly performed in the pharmaceutical industry. 
Coating pans with spraying devices and high drying air capacity are particularly suitable for 
tablets. Fluid-bed coaters are preferred for small particles, which show a more pronouced 
tendency to agglomeration. 



Suggestions for processing 
Quantities to be applibd 

For enteric coatings, 4 to 6 mg polymer 
are applied per cm^ of tablet surface, 
or 10 to 30 per cent by weight on 
particles such as pellets,^ granules or 
crystals with sizes in the, .range of 
about 0.5 to 1.5 rnm. The required 
polymer quantity may vary accordiiig 
to surface structure, mechanical 
stability or solubility of the dosage form 
to be coated. 
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Pan process 

A maximum of air should be introduced to ensure 
rapid drying of the sprayed solution. In order to 
reduce attrition during rotation or fluidisation to a 
minimum, cores of adequate stability have to be 
used. Inclusion of a substancial amount of fines 
increases the permeability of the film coats and may 
result in Ibss of enteric properties. 




Abrasion of the applied films;:|:esp&cia%^ bands, is also; to be avoided. It can 

damage the film coatings. 

The spray rate has to be adjusted in such a way that spraying^ i^ performed more or less 
continuously and simultaneously with adequate drying. 

Because of the high atomization pressure to which spray suspensions are exposed in 
airless spray systems, a certain minimum spray rate is required, which permits continuous 
spraying only from batch sizes of 80- 100 kg onwards. 



Fluidized-bed processes 

Fluidized-bed processes are mainly used for 
the coating of small particles. Because of 
the much higher throughput of drying air in 
comparison with other coating operations, 
spraying is faster and the agglomeration 
tendency less pronounced. Since particles 
have a much larger specific surface than 
tablets, the overall coating requirement jrj 
per cent is higher. 

To facilitate assessnient of polymer 
requirement, measurement of the product 
surface area is recommended. Simple 
measurements of surface area can be 
performed by means of a Blaine apparatus 
or modified Fried richs manometer. 




Our technical advice on the applications of our products is given without obligation. The buyer is responsible for the use and processing 
of our products and is also liable for observing any third-party rights. Technical data concerning our products are typical values. Subject 
to alteration. 

® = registered trademark 

EUDRAGIT = reg. Trademark of R6hm GmbH & Co. KG, Danfnstadt, Germany 
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